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separately expand considerably; yet the expansion of this alloy
of the two is practically nil. This shows the possibilities of alloy-
ing. The resultant properties are not an average of the originals.
The effects produced by adding even one percent of another metal
are so remarkable in certain cases that the work of experimenting
with different percentages of various materials affords endless
delight and many surprises. The fact that surprises are encoun-
tered so often in this field shows that we need to learn a great deal
more about the intimate structural changes which occur.
Some alloys are true compounds of the metals, some are mix-
tures, and in some the molecules of the different metals are so
thoroughly and intimately dispersed throughout the whole that
solid solutions result, one metal dissolved in another. A few
general principles of approximate accuracy are known in this
field. Many researches are in progress.
Numerous other alloys are known. Recently cobalt has been
alloyed with iron to yield a metal which takes and retains so
strong a magnetization that one cobalt steel magnet can hold
another apparently floating in the air above it, upheld by mag-
netic repulsion. Admixtures of tungsten, cobalt and molybdenum
yield high-speed tool steels capable of drilling and cutting metal
at moderately high temperatures without losing their hardness of
temper. The workman does not need to pause at intervals for his
tools to cool off. Adding fifteen percent of silicon to iro&produces
duriron, an acid-resisting metal useful for pipes and sinks in^
chemical laboratories and factories. Aluminum is undergoing the
same sort of evolution. Approximately a hundred different alloys
of iron for special purposes are well recognized, and a score of
aluminum alloys.
We see that even after limiting our discussion of metals to iron
and aluminum we should need a book to do them justice. In the